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LETTER from the Reverend DoElor YOUNG, Senior Fellow 
of Trinity College^ Dtiblin^ and M. R. I. A. to the Right 
Honourable //6drEARL o/'CHARLEMONT, Preftdent of 
the Royal Irifb Academy. 



My Lord, 

XjlS the manner of extradling coal from mines is not generally Read Dec. 
known in detail in this country, perhaps the following circum- '* ^'^^^' 
ftantial account of the noted mines ®f Whitehaven in Cum- 
berland by a gentleman of that country may be thought fit to 
be inferted in the TranfacSlions of the Academy. 

I have the honour to be, 
MY LORD, 
"With the greateft refpedl. 

Your Lordfliip's moft obedient, 
Humble fervant, 

MATTHEW YOUNG. 
Vol. V. LI OBSER- 
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OBSERVATIONS and INQUIRIES made upon and 
concerning the COAL WORKS at WHITEHAVEN in 
the County o/* CUMBERLAND in the Tear 1793. By 
JOSEPH FISHER, M. D. Fellow of the Royal Pbyfical 
Society in Edinburgh. 



X N the neighbourhood of Whitehaven are two coal works or 
collieries, called Howguill and Whinguill. The firft lies on 
the fouth weft part of the town, and the prefent works extend 
from the town towards the fouth about two miles and a half, 
reaching nearly to the valley called Sandwith, and in breadth 
about one mile and a half, viz. from a rivulet called the 
Powbcck on the eaft fide to about nine hundred yards under 
the fea towards the weft, making in area about two thoufand 
four hundred acres. This is the extent of the prefent workings, 
and is aflerted to be the moft extcnfive colliery in Great 
Britain. 



In 
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In this colliery are now difcovered five workable feams or 
bands of coal, befides feveral fmaller feams which are not 
worth the working. 

In the pit named King-pit, which is the deepeft pit in this 
colliery or in Great Britain, the firft feam or band is called 
the Crow Coal, which is two feet two inches thick. It lies 
at the depth of fixty yards. 

The fecond feam or band is called the Yard-band, in thick- 
nefs four feet fix inches, and lies at the depth df one hundred 
and fixty yards. 

Ths third feam is called the Bannock-band, about eight feet 
thick, including two metals, which are about twelve inches 
thick. It lies at the depth of two hundred yards. 

The fourth feam is called the Main or Prior-band, which is 
from ten to twelve feet thick, and about two hundred and 
forty yards deep. 

The fifth feam is called the Six-quarters Coal, about five feet 
thick. It lies at the depth of three hundred and twenty yards. 
No part of this laft feam has been yet wrought. 

What other feams lie below thefe is yet unknown. No 
trial has been made above twenty yards below the fifth feam, 
which makes the greateft perpendicular depth hitherto funk 
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to be three hundred and forty yards below the earth's fur- 
face. 

It would not be difficult to perceive, before any coals were 
got, that this tra(!!l of land contained feams or bands of coal, 
becaufe the Bannock or third feam, and the Main-band or 
fourth feam, before mentioned, have burfl out, as it is termed 
at Whitehaven ; that is, they fhew themfelves in feveral places 
on the floping furface of the earth, on the weft fide of the 
valley leading from Whitehaven to St. Bees. To the fouth- 
ward of this colliery thefe feams of coal are alfo thrown much 
nearer the furface by what is called upcaft dykes (words which 
will be hereafter explained) the largeft of which is about 
forty yards. 

At a pit called Wilfon's pit, which is the mofl fouthern pit 
in this colliery, the main band or fourth feam before-mentioned 
lies only about one hundred and forty yards below the furface ; 
whereas at King-pit, as before ftated, it lies one hundred yards 
deeper, or about two hundred and forty yards. 

It appears that at the firft beginning to work this colliery 
a level or watercourfe has been driven from the rivulet called 
Powbeck, near the copperas work, to the fouth of the town 
about three hundred yards. 

The courfe of this level is to the full dip or defcent of the 
colliery, which is nearly due weft, until it cuts or interfeds 

the 
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the Bannock-band or third fearn of coal before-mentioned. 
This level eflfedlviaUy drained about three hundred yards in 
length, and about one hundred yards in breadth, water level 
courfe, in this feam. The extent of coals thus drained is called 
a winning. The depth of the pits in this winning or extent 
is from twenty to fixty yards. 

The fecond winning or extent drained has been efFefted by 
driving a level from the furface of the Powbeck near a farm- 
houfe called Thicket, further fouthward than the firft winning. 
By continuing this level to the weftward they . have cut or 
interfe<fted the main band or fourth feam before-mentioned 
about four hundred yards to the dip or weft of the outburft or 
appearance of this coal at the furface. 

This level drained about a thoufand yards in length water 
level courfe, and four hundred yards in breadth or dip and rife 
courfe, and alfo fomething more in breadth in the Bannoch- 
band feam of coal. 

The coals obtained from thefe two winnings or extents muft 
have been very confiderable. 

At that time the coals were drawn out of the pits by men 
with jackroUs or windlalTes, and laid up in banks, from whence 
they were carried to the fliips upon the backs of little horfes 
in pack loads, each pack-load containing what is called a Cum- 
berland bufhel, confifting of twenty-four gallons, and each weighing 
about fourteen flones. 

Having 
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Having obtained as much coal as they could by thefe two 
levels, the third winning was made at a place now called 
Ginns, which is a village or hamlet near Whitehaven on the 
fouth weft. 

Horizontal vertical wheels were ereded here, called Ginns, 
by which they drew the coals with horfes out of the pits, which 
before was done by men with windlaffes or jack-rolls. 

A FEW houfes being built here, in confequence, for the 
colliers and workmen, became a confiderable village, now known 
by the name of Ginns. 

With thefe ginns or vertical wheels both water and coals 
were drawn from the pits ; but drawing the water thus by horfes 
and thefe vertical wheels became too expenfive, fo that the 
coals drawn would not pay for the expenfes incurred. To re- 
medy this, the late Sir James Lowther purchafed the materials 
of an engine in London, which had been formerly ufed there 
for railing water to fupply the city. Report fays that this was 
the fecond fteam-engine which was ereded in England. The 
materials were fent in a fhip from London to Whitehaven, 
where they were put together and fixed upon a pit near Ginns. 
The depth of this pit is about fifty-fix yards from the earth's 
furface to the main band or fourth feam of coals. This engine 
had a copper boiler about ten feet in diameter, with a lead top, 
a brafs cylinder twenty-eight inches in diameter, and wooden 
pumps eight inches in diameter, with a brafs working barrel. 

As 
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As the number of pits was increafed the water augmented, 
until at length it was judged necelTary to ere6t another engine 
with greater powers than the firfl. By thefe two engines the 
water was drained from a confiderable extent of the Yard-band, 
Bannock-band and Main-band, feams of coals, which, being thus 
laid water free, fupplied the town and export market for many 
years. 

The pit, called Parker's-pit, about half a mile from what is 
called the Staith, (a place to hold a large quantity of coals) 
which is near the harbour, was won in the Yard-band feam by 
thefe engines. 

It was from this pit that the firft waggon-way (as it is 
called) was laid in this county. A waggon-way is a road for 
a waggon with four wheels to run upon. It is made with 
wood laid down faft on each fide of the road at a proper dif- 
tance for the folid iron wheels of the waggon to move upon ; 
the wheels are confined from running off from the wood by a 
protuberant rim of iron on the interior fide of each wheel. The 
road is made & as to have a gentle defcent along its whole 
length, fo that the loaden waggon runs from the pit to the 
flaith without any horfe to draw it ; where the defcent is fo 
much that the motion would be too quick, a man, who is mount- 
ed behind the waggon, by prefllng down upon one wheel a piece 
of wood, called the convoy, which is fixed to the waggon for 
that purpofe, can reftrain the too rapid motion and regulate it 
properly. 

A HORSE 



A HORSE is ufed to d*aw tiie empty waggon back again to 
the pit from the ftaith by an eafy afcent along ; another fimilar 
waggon-way, laid along the fide of the fornarer at about three 
feet diftance : thus it is fo contrived that the loaden and empty 
waggons never meet or interfere with each other. 

The ftaith is a large wooden building on the weft fide of the 
town adjoining to the habour and covered in. In this ftaith 
are fixed five hurries or fpouts, at fuch a diftance from each 
other that a (hip of three hundred tons burthen can lie under, 
each hurry and receive a loading at one tinie. The ftaith is- 
about thirty-feven feet above the level of the quay, and when 
the waggons arrive there the bottom of each waggon is drawn 
out and the coals are dropped from thence into the hurry or 
fpout under it, through which they run down into the fliip laid 
below to receive her loading. The hurries or fpouts lie with 
an inclining flope of about forty-five degrees. 

When there are no ftiips ready to receive coals they are de- 
pofited in the ftaith, which will contain about fix thoufand 
tons, Dublin meafure, or three thoufand waggon loads. Thefe 
coals thus depofited are once more put into waggons and 
dropped through the hurries or fpouts into ftiips, when there 
are more veffels than the ufual daily fupply of coals will load. 
There have been two hundred waggon loads, or four hundred 
Dublin tons, fliipped from the pits in one day, and an equal 
quantity on the fame day from the ftaith, making in the whole 
about eight hundred tons, Dublin meafure. 

Br 
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Br the contrivance of waggons and waggon-roads, one horfe 
carries as much coals at once as twenty-four horfes ufed to do 
upon their backs before this invention. 

The fourth winning or extent of coal drained was made 
about eighty years ago, at a place called Saltom near the fea, 
about a mile fouth weft of Whitehaven. This was a very 
expenfive undertaking j it was, however, deemed abfolutely ne- 
celTaay, as on the completion of this depended the future fuccefs 
of this colliery. A fire engine was therefore ereded here with 
a twelve feet boiler, a cylinder forty inches in diameter, and a 
pump feven inches in diameter. The pumps were divided into 
four fets or lifts, the pit being one hundred and fifty-two yairds 
in perpendicular depth. It was perceived neceflary, however, 
a few years afterwards, to ere£t a fccond fteam- engine in this 
place of the fame dimenfions as the firft, becaufe the water was 
increafed very confiderably by finking feveral new pits. 

The fields of coal already drained by thefe two engines have 
been explored from north to fouth about three miles, and may 
probably be extended about three miles more when wanted. The 
coal now drained, and ready to be wrought in the feveral work- 
ing pits at prefent, will ferve for about twenty years, according to 
the quantity now drawn. Pits, however, being in fome time 
naturally exhaufted, it is thought prudent now and then to drive 
what is called trial drifts, in order to explore the fields of coal, 
and to find proper places where to make new pits, when the fame 
may be wanted. 

VoL.V. Mm About 
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About twelve years ago, thefe two engines being nearly worn 
ont, a new one was ereded at Saltern, capable of drawing more 
water than the two old ones. It has two boilers, each fifteen 
feet in diameter, a cylinder feventy inches in diameter, and a 
working barrel eleven inches and a half. It can draw all the 
water in eight hours which is produced in fummer in twenty- 
four hours, but in winter it requires double that time as there 
is double the quantity of water. This engine was repaired 
about three years ago at a very great expenfe, with a new cy- 
linder, new regulating beam, and new cylinder and fpring beams. 
At this time it is admitted, by feveral profeffional men who have 
examined it, to be the beft engine of the fize within the king- 
dom, lis maximum in working is fifteen ftrokes, each fix feet 
and a half long in a minute ; each ftroke draws twenty-feven 
gallons of water, that is, four hundred and five gallons per mi- 
nute, or nine thoufand two hundred and forty hogfheads every 
hour. 

All the bands or feams of coal in this colliery dip or defcend 

nearly due weft. Hoping towards the horizon with a defcent of 

one yard in eight to one in twelve, and the feams are always 

and invariably equally diftant from each other, whatever be the 

depth. However, though thefe feams of coal are thus always 

equally diftant from each other, yet they are not equally deep 

from the earth's furface. The feams, as before-mentioned, con- 

ftantly dip or defcend towards the weft, and rife tqwards the 

eaft, till at length they fliew themfelves in fome places on or 

near the earth's furface. 

Besides 
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Besides this general defcent or afcent, the Teams are in fome 
places abruptly broken off by a bed of ftone or other matter of 
a confiderable thicknefs, betwixt the eoal and which there is 
generally a cavity or hollow called at Whitehaven a Gut. When 
a feam of coal is thus interrupted by the interpofition of other 
matter the workmen know that they will find the fame feam 
either above or below this place, or, as they term it, they know 
that the feam is thrown either upward or downward. In order 
to know whether the feam of coal will be found above or be- 
low, they endeavour to difcover which way the ftone or other 
feparaling matter hangs or flopes. If it recedes from the coal, 
floping ever fo little upwards, they conclude that the feam of 
coal is thrown upwards (as they call it), that is, in fuch a cafe 
the feam is always found above the break. If the flope be 
hanging over the coals, floping towards the furface, then the 
feam of coal is faid to be thrown downwards, and is found be- 
low the break. The real fad is, that in fome former time there 
has been fome great convulfion of the earth, in which all the 
fuperincumbent covering matter, confifting of feams or beds of 
ftone, coals or other materials, have been moved upwards in all 
fuch chafms or breaks, leaving the feam or bed of coal below, 
in one part, where it was at the time the dreadful convulfive mo- 
tion happened. Hanging over and floping upwards or down- 
wards are only relative terms, depending upon which fide of the 
interpofed matter you arrive at. Where any feam or field coal 
feems thus to end, the interpofing matter hangs or flopes one 
way on one fide of the matter and the contrary on the other 

M m 2 flde, 
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fide, fo that the fuperlncumbent matter with the feam of coals 
has been invariably thrown upwards by the convulfion, whi'lft 
the remaining part of the bed has been left as it Vv'as before the 
motion. 

Whitehaven collieries abound with what they there call 
Dykes, that is, beds of ftone of a confiderable thicknefs, which 
feparates one field of coal from another. The principal ones run 
in a diredion nearly eaft and weft. They divide the feams of 
coal into fields, as they are called, that is, feparate traits of coal 
almoft like the fields or inclofures of a farm. Thefe dykes or 
repartitions are very ufeful, by reftraining the water or inflammable 
air from flowing out of any adjoining field of coal, where 
no works are going on, into another where men are working, until 
it is found convenient to cut through or work a new field. 
Without thdfe dykes it would frequently be very diflicult to keep 
the work« from being overcharged with water, but it is fome- 
times very troublefome and expenfive to cut through them, 
being of a confiderable thicknefs. Where the covering of fuper- 
incumbent matter is not of fo great a thicknefs, which is to- 
wards the rife of the feam or field, there pillars of coal are left 
from five to ten yards fquare, and the workings are from three 
to four yards wide, fo that about one-half of the coal is taken 
away, and the other half left to fupport the earth above. Where 
the coals lie from one hundred and fifty to three hundred yards 
deep, and efpecially where the coal is drawn from under the fea, 
the pillars are left from fixteen to twenty yards fquare, fo that 

about 
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about one- third part of the coal is taken, and two-third parts arc 
left to f up port the roof. 

Whitehaven colliery is not fo much loaden with water as 
the collieries about Newcaftle and other flat countries are, where 
they are not able, by what is called day levels, to take away the 
top water, called furface feeds, as is pradifed at Whitehaven. 

The coal works at Whitehaven have produced and ftill do pro- 
duce greater quantities of inflammable air, commonly called 
damp, than any other coal work known. This feems to arife 
from the coal lying at a greater depth beloW the level of the 
fea than any other known colliery. This obfervation holds inva- 
riably true both here and about Newcaflle, that in all coal works 
lying above the level of the fea little or no inflammable air is 
perceived, except in the guts of the dykes, that is, in the cavi- 
ties or hollows betwixt the fields of coal and the dykes or beds 
Qf flone which feparate the fields. The quantity of inflamma- 
ble air appears to bear proportion to the depth of the works 
below the level 6f the fea. 

When they began to fink the coal pits at Whitehaven fo 
deep that coals were drawn from below the level of the fea, in- 
flammable air was found in fuch quantities that it frequently 
took fire from the flame of the candles ufed by the workmen 
under ground, which caufed violent and dangerous explofions, by 
which numbers of the workmen were burned and maimed, and 

by 
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by which feveral loft their lives. Mr. Spedding, a late eminent 
engineer and director of the coal works at Whitehaven, difcovered 
that fparks produced from flint and fteel were not nearly fo 
prod u dive of thefe explofions, by kindling the inflammable air, 
as the flame of candles was. He therefore contrived a machine, 
compofed fo that by being turned about by a wheel it ftruck a 
great number of flints againft ftecl in perpetual fucceflion. This 
gives light fufiicient for the workmen to work by in fuch depths 
as the inflammable air abounds in, whereby the danger is 
greatly abated. Without this or fome fimilar contrivance the 
deepeft coal works would probably before this have been totally 
given up, as being fo dangerous to the men employed. 

It is now about one hundred and fifty years fince coals are 
fuppofed to have been firft raifed here for exportation. What the 
quantity exported has been at diflerent periods cannot now be 
well afccrtained. Within the laft twenty years the export trade 
has increafed about one-third part of what it now is. Whitehaven 
colliery has produced for a few years laft paft from one hundred 
thoufand to one hundred and twenty thoufand tons, Dublin 
meafure, yearly. Two tons contain about a chaldron and a 
quarter, London meafure. In general a Whitehaven waggon of 
coals contains two Dublin tons, each ton weighing frorif twenty- 
one to twenty-two hundred weight. The beft coals are inva- 
riably the lighteft. One-third part of the main band feam, 
which lies in the middle thereof, would, if feparated, be as good 
as the beft Newcaftle coal. The bank or bottom is worfe in 
quality, but when mixed they are allowed to be the beft coals 

raifed in the county of Cumberland. 

On 
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On the fouth-wcft fide of Whitehaven, in the part called 
Prefton Ifle, there appears to be coal enough to fupply exporta- 
tion at the prefent rate for near two hundred years to come. 
There are three day holes, called Bear-mouths, where the men 
and horfes go from the furface down a Hoping cavern to the 
works ; they are made into the different feams of coal. By 
thefe entrances horfes are daily brought down, to draw the coals 
from the places where they are hewn, in waggons, along a waggon 
way under the ground, made as beforementioned, to the bottom 
of the refpedlive pits, where they are put into bafkets, and 
drawn perpendicularly up to the earth's furface by fteam engines, 
through a fpace of near three hundred yards in depth in fome 
places. Each engine performs what twenty-four horfes ufed to 
do formerly. The men alfo walk up and down thefe caverns 
to and from their work, which is much eafier and lefs trouble- 
fome than being let down and drawn up through the pits each 
night and morning, which was formerly done. In fhort every 
thing is moft wonderfully contrived to fave labour and ex- 
penfe. 



